Effects of the differentiated keratinocyte phenotype on expression levels of CYP1-4 family genes in human skin cells.
Epoxyeicosatrienoic acids produced by mouse CYP2B19 have been implicated in mechanisms regulating epidermal cornification (Ladd, P.A., Du, L., Capdevila, J.H., Mernaugh, R., Keeney, D.S., 2003. Epoxyeicosatrienoic acids activate transglutaminases in situ and induce cornification of epidermal keratinocytes. J. Biol. Chem. 278, 35184-35192). In this study, we aimed to identify CYPs that are up-regulated during keratinocyte differentiation and potentially responsible for epoxyeicosatrienoic acid formation in human skin. The cellular differentiation state of human epidermal cell cultures was manipulated to resemble the basal, spinous, and granular cell phenotypes in vivo. Changes in CYP mRNA levels were measured as a function of differentiation state for a panel of 15 CYPs that included known and putative arachidonate monooxygenases. Quantitative real-time PCR analyses showed that all of the CYPs were expressed in differentiating epidermal cell cultures and in human epidermis, with the exception of CYP2B6, which was poorly expressed in vitro. Six CYPs were strongly up-regulated at Day 6 and Day 8 of in vitro differentiation (CYP4B1, 2W1, 2C18, 3A4, 2C19, 2C9); the increase in mRNA levels ranged from 27- to 356-fold. Only CYP2U1 mRNA levels decreased (6-fold change) during cellular differentiation. Six CYPs showed little variation (<2-fold change) in mRNA levels during in vitro differentiation (CYP2S1, 2J2, 1B1, 1A1, 2E1, 2D6). No single CYP was identifiable as being a functional counterpart to CYP2B19 in mouse skin since none qualified as being mainly responsible for epidermal epoxyeicosatrienoic acid formation. Rather, the data suggest that epoxyeicosatrienoic acids in human skin are formed by several CYPs expressed in different cell layers of the epidermis. This would predict that CYP-derived eicosanoids have different functions in different epidermal cell layers.